The potentiation of synaptic activity in the hippocampal formation is a well documented phenomenon. It has been suggested, however, that a recruitment of additional afferent fibers can contribute to such an increase in synaptic activity. The hypothesis of an enhancement in afferent fiber activity, therefore, was investigated with the in vitro hippocampal slice preparation. Isolated radiatum fiber compound action potentials were evoked with paired electrical stimuli of equal intensity and separated in time by 30-40 msec. Statistical comparisons between control and test evoked responses reveal an augmentation of the test responses in support of the hypothesis of an enhancement in afferent fiber activity.
The potentiation of synaptic activity within the hippocampal formation has been revealed by the recording of extracellular postsynaptic field potentials1,3,11 and constitutes one type of neurophysiological plasticity. An enhancement in afferent fiber activity, however, may contribute to the potentiation of synaptic activity. In this study the synchronous compound action potential arising from the activation of fibers in stratum radiatum 2 is used to test this hypothesis.
The compound action potential or afferent volley, however, is superimposed upon the summated extracellular excitatory postsynaptic potentials (EPSPs) when recorded in stratum radiatum. In order to investigate the possible enhancement of afferent activity, a measure of the afferent volley is required that is free of distortions arising from the summated EPSPs.
In this regard, a putative radiatum afferent volley was isolated and examined without the initiation of synaptic transmission and the resulting extracellular field potentials. The putative afferent volley was examined with respect to its waveform, spatial localization, conduction velocity, and 'absolute refractory period '2. It was concluded that the putative volley was generated by radiatum fiber activity. Analysis of the isolated radiatum afferent volley with a paired pulse paradigm suggested that the activity of the afferent fibers can be enhanced and therefore contribute to the enhancement of synaptic activity.
Hippocampal slices from Sprague-Dawley rats were prepared in a manner similar to that described by Yamamoto 12. The hippocampus was sectioned transverse
